Introduction 31
A major component of the innate immune system are cell intrinsic antiviral proteins. is necessary for KHNYN antiviral activity could be that it regulates the interaction 167 between ZAP and KHNYN. We pulled down KHNYN-FLAG and western blotted for 168 ZAP in control and TRIM25 knockdown cells ( Figure 5C ). Both isoforms of KHNYN 169 pulled down ZAP in both cell lines, indicating that TRIM25 is not required for the 170 interaction between these proteins. Interestingly, KHNYN also pulled down TRIM25 in 171 control cells ( Figure 5C ). Therefore, we analyzed whether KHNYN interacted with 172 TRIM25 in control and ZAP knockout cells and observed that both isoforms of KHNYN-173 FLAG immunoprecipitated TRIM25 in the presence and absence of ZAP ( Figure 5D ). 174
In sum, KHNYN requires TRIM25 to inhibit HIV-1 containing clustered CpG 175 dinucleotides, but TRIM25 is not necessary for the interaction between ZAP and 176 KHNYN. Furthermore, ZAP, KHNYN and TRIM25 appear to be in a complex together. 177 
As its name implies, KHNYN contains a KH-like domain and a NYN domain (Figure 180
6A
expression. 221
To determine if KHNYN is required for CpG dinucleotides to inhibit HIV-1 infectious 222 virus production, we depleted it using CRISPR-Cas9-mediated genome editing. We 223 were unable to identify an antibody that detected endogenous KHNYN. However, 224 FLAG-tagged KHNYN-1 and KHNYN-2 were depleted in bulk population of cells 225 expressing two different CRISPR guide sequences as well as two clonal cell lines from 226 each bulk population ( Figure 7A and 7D) . Importantly, when the CRISPR PAM 227 sequence was mutated in the KHNYN plasmids, KHNYN-1 and KHNYN-2 were no 228 longer depleted. These KHNYN CRISPR cells were then transfected with pHIV-1 orpHIV-1EnvCpG86-561. In the KHNYN CRISPR cells, the CpG dinucleotides in HIV-230 1EnvCpG86-561 no longer inhibited infectious virus production, Gag expression or Env 231 expression ( Figure 7B , 7C, 7E and 7F). Wild type HIV-1 Gag expression, Env 232 expression and infectious virus production was not altered in the KHNYN CRISPR 233 cells compared to the control cells. 234
235
We then analyzed HIV-1 genomic RNA abundance in the KHNYN CRISPR cells. 
Analysis of protein expression by immunoblotting 394
HeLa cells were seeded on 6-well plates and transfected the following day with as 395 described above. Approximately 48-hr post-transfection, HeLa cells were lysed in 396 radioimmunoprecipitation assay (RIPA) buffer (150 mM NaCl, 1 mM EDTA, 1% Triton 397 X-100, 1% sodium deoxycholate, 0.1% SDS, 10 mM Tris-HCl pH 7.5) supplemented 398 with complete protease inhibitor (Roche) and sheared using a 0.5G needle. Media was 399 filtered through a 0.45 µM filter and virions were pelleted for 2-hr at 20,000 x g through 400 a 20% sucrose cushion in phosphate-buffered saline (PBS) solution. The pellet was 401 resuspended in 2X loading buffer (60 mM Tris-HCl pH 6.8, 2% sodium dodecyl sulfate 402 (SDS), 10% glycerol, 10% β-mercaptoethanol, 0.1% bromophenol blue). Cell lysates 
Statistical analysis 490
Statistical significance was determined using unpaired two-tailed t tests calculated 491 
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The authors declare no competing interests. respectively. Gag expression in the media as well as Gag, Hsp90, Env, Actin, KHNYN-717 FLAG and GFP-FLAG expression in the cell lysates was detected using quantitative 
